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IN-TERN-ATIONAL CONFERENCE 
ON HARMONIZATION 

: ‘. 

0 Japan’s MHW, FDA, EU/EC 

* JPMA, PhRMA, EFPIA 

l Observers: WHO, Canada, EFTA 

0 First Conference: Brussels 1991 

* Second Conference: Orlando 1993 

l Third Conference: Yokohama 1995 

l Fourth Conference: Brussels 1997 

l Fifth Conference: San Diego 2000 
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WHO Structure at Headquarters 
- Director-General’s Office 

* Senior Policy Advisers 
* Office of Press and Public Relations 

* Audit, Oversight, and Legal 

* Partnerships for Health Sector 
Development 

+ Information Technology Project 

Mr. J.G. Store EXD 

.- 
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Communicable 
Diseases 

* CD Surveillance and Response 
* CD Prevention and Control 

* CD Eradication and Elimination 
- CD Research and Development 

(Including TDR) 
! 

l.----. * Roll Back Malaria 
Dr. D. Heymann EXD - --J 

Sustainable Development 
and Healthy Environments 

- Health in Sustainable Development 
- Nutrition for Health and 

Development 
- Protection of the Human 

Environment 
- Emergency and Humanitarian 

Action 
Mrs. P. Singh EXD 

Evidence and information 
for Policy 

- Evidence for Health Policy 
* Health Information 

Management and 
Dissemination 

* Research Policy and 
Cooperation 

Dr. J. Frenk EXD 

Noncommunicable 
Diseases 

* NCD Surveillance 
- NCD Prevention 

l NCD Management 

* Tobacco Free Initiative 

D r . .!,Shee_EX.D 

Social Change 
and Mental Health 

- Health Promotion 
l Disability, Injury Prevention and 

Rehabilitation 
l Mental Health 

l Substance Abuse 

Dr. Y. Suzu’ki EXD 

__- 
External Relations and 

Governing Bodies 

l Governing Bodies 
l Resource Mobilization 

- External Cooperation and 
Partnerships 

Dr. S. Lyagoubi-Ouahchi EXD 
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1 Regional Directors 1 

Health Syst&s 
and Community Health 

- Health Systems 
0 Chid and Adolescent Health and 

Development 
l Reproductive Health and Research 

l Women’s Health 

Dr. 0. Shisana EXD 

Health Technology and 
Pharmaceuticals 

l Essential Drugs and Other 
Medicines 

l Vaccines and Other Biologicals 
. Blood Safety and Clinical 

Technology 

Dr. M. Scholtz EXD 

General Management 

- Budget and Management 
Reform 

l Human,Resources Services 
. Flfiancial Se&ices 

- lnformatks and Infrastructure 
Services 

Mrs. A. Kern EXD 
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WHO/Guidelines 

e Multisource Guideline 
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* Model Application 

e Assessment Practices Document 

* Pharmacopoeia/Other 
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Biopharmaceutics Coordinating Committee 

General Approaches/Orally Administered Drug Products 

Bioavailability and Bioequivalence Studies for NDAs and ANDAs: 
Orally Administered Drug Products (Draft/August 1999) 

Food Effect Bioavai.tability and Bioequivalence Studies (Draft/December 1997) ., 

Waiver of In Vivo Bioequivalence Studies for Immediate Release dolid 
Oral Dosage Forms Based on a Biopharmaceutics Classification 
System (Final/October 1999) 

Bioanalytical Methods Validation for Human Studies Based On Drug 
or Metabolite Assay in a Biological Matrix (Draft/January 1999) 

Locally Acting Drug Products 

Nasal Inhalation Drug Products: In Vivo BA/BE (Draft/May 1999) 

Oral Inhalation Drug Products: In Vivo,BA/BE (Draft in preparation) 

Topicat Dermatological Drug Product NDAs and ANDAs - In Vivo BA, 
BE, In Vitro Release and Associated Statistics (Final/Fall 1999) 

Criteria For Comparisons is I( 

Average, Population and Individual Approaches to Establishing 
Bioequivalence (Draft/August 1999) ,, + 
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Biopharmaceutics Coordinating Committee 
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CMC CC 
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!&u~.Suhstance_ 
I 
I 

General I 
Impurities: Q3A, D-ANDA/NDA 1 

I 
Residual Solvents: Q3C I 

Tests and Specifications: Q6A 
I 
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Chiral Information (May I992 IJpdate) 
I 
I 

Urug Product I 
I 

General I 

Tests and Specifications (Q6A) 
I 
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Dqradants: Q3B, D-AND_A6NDR 
Residual Solvents: Q3C 

Container Closure Systems 
Sterilization Process Validation - 

Oral Inhalation/Nasal (MDl/DPI, Other) 
Ophthalniic/Otic 
Topical/SS 

Methods Validation: Q2A. Q2B, D 
DMFS 
Environmental Assessments 

Stability QIA, QLB, QIC, D 
CMC IND Phase 2/3 
CMC IND Formal Meetings 

Proprietary Drug Names 

~.‘olll~~l.~~~l~~~I~~.~l~~~~~~ 

rDNA Derived Cell Metabolites 

Synthetic Peptidcs 
rDNA Proteins (g/t@ 
Natural Proteins (g/n@ 
Conjugated Estrogens 

Botanicals 
rDNA Reagents 
Complex Excipients 

- 

- 

Post-Approval 

3eneral 
3uidance 

- BACPAC 1 and II 

- SUPAC: m/MEA, MR/MEA 

? 

- PAC-SAS 
- PAC-01/N 
- PAC-00 
- PAC-SSIMEA 

- PAC-Analytical Testing Labs 

CDS cc I 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Zhanges 
Guidance! 

I) Biologicals 
!) Specified 
3iotech/Other 

’ ‘. Pik by CDS* 

*May be part of the guidance on individual topics or drugs. 
?* * 
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I \,‘ice Chair: C. Chen I 
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and Reagents Coordinating Committee 
Co-Chair: Roger Williams 
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Executive Secretary: June Cory 
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Differences Between Clinical Pharmacology, 
Biopharmaceutics and Product Quality BA/BE 

+------NDA- +------ ANDA -- PAC- 

S/E 
= ._ 

c P 
BA 

BA 
- 1 

BE I BE 
TBMDFf ANDA 

*To be marketed dose form 

Product Quality BA/BE 
? \ 

RELEASE OF DRUG SUBSTANCE FROM DRUG PRODUCT 
! 

I I 
-..- 

BE PAC 
NDAIANDA ______ 
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BIO-International ‘94 Conference 
Munich, Germany 

BioequivalenCe: 

“Two pharmaceutical products are considered to 
be equivalent when their concentration versus 
time profiles from the same molar dose: are so 
similar that they are unlikely to produce , 
clinically relevant differences in therapeutic 
and/or adverse effects.” 

I 1 



CPMP Definitions 

Bioavailability/Bioequivalence: Bioavailability means the rate 
and extent to which the active substance or therapeutic moiety is 
absorbed from a pharmaceutical form and becomes available at 
the site of action=. .I k 

Bioequivalence: Two medicinal products are bioequivalents if 
they are pharmaceutical equivalents or alternatives and if their 
bioavailabilites (rate and extent) after administration in the same 
molar dose are similar to such degree that their effects, with 
respect to both efficacy and safety, will be essentially the same. 

Therapeutic Equivalence: A medicinal product is therapeutically 
equivalent with an other product if it contains the same active 
substance or therapeutic moiety and, clinically shows the same t 
efficacy and safety as that product, whose efficacy and safety 
has been established. ? 



FQOD, DRUG, .AND COSMETIC ACT 
SECTION 505(j)(7) 
BIOEQUIVALENCE 

(A) The term “bioavailability” means the rate and extent to 
which the active ingredient or therapeutic ingredient is 
absorbed from a drug and becomes available at the site 
of drug ,action. 

(E3) A drug shall be kSii%EEd to be bioequivalent to a listed .-__ 
drug if- 
,Okh i - e--Late..and.exte..nt ofabsorgtion/ of the drug do not _ _.._ --~. 
show a si nificant differenc$_fro~herate.-an.~~~teatofi 
&pd of the listed drug when administered at the 
same molar dose of the therapeutic ingredient’under 
similar experimental conditions in either a single dose or 
multiple doses. h 

9 



4 

, 

0 

-c, 



4 

. 
0 

. 
. 

Q
) 

t 
l ti J-i 
3 v2 
0 c,, 
x 0 



, , 
ce 



Criteria, Confidence Intervals, Goalposts 

ITERION] < GOALPOST (BE LIMIT) 

Confidence 
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EI-FEfL=-l- OF WITHIN-SUBJECT VARIANCE - SIMPLE CASE - AUC (O-t) 
_-_ *.m~--.. 

’ IMPLIED 

rmUG ff 
MEAN 

11 
(TEST/REF) 

SUBJ’FORM 90% ct WITHIN-SUBJECT STANDARD DEVlATlON 
INDMDUAL UPPER BE AVE;=E,BE - 

BE RESULT3 
LIMIT 

RATIO (%) TEST REF. T/R RATIO W# Cl 
.._ _.. *__ “__ . 

1-l 40 97.79 0 0 -0.244 0.265 0.459 0.578 0.436 -0.766 PASS 206 88.92 -107.55 
..__-_ 

-- _ 
25-15-8 40 99.08 0 0 -0.271 0.364 0.177 2.056 1.382 -3.065 FAIL 137 90.33 -108.66 

...-..l_l. 
.- 

I . . . ------ .- ! - i 
.______ .I_ 

6 : AUC (O-t) 

II! DRUG 25-15-B 1 

(sxiq 

m REFERENCE aa TEST m TEST (SF) 

- 



f,~.)Ml?tNED EFFECTS OF WITHIN-SUBJECT VARIANCE AND MEAN - CMAX 

l’r~!JG ff n 
MEAN 

INDIVIDUAL 

(T@ST/REF) 
SUBJ’FORM 90% Cl 

WITHIN-SUBJECT STANDARD 

DEVIATION 
BE 

RESULTS 

RATIO (%) TEST REF. T/R RATIO 90% Cl * -_...- _.- . 

6-2 22 112.78 0 0 -0.352 0.236 0.478 0.491 0.330 -0.731 PASS 

-_ ‘,. . ..--. - -. .---- -- -- 

CMAX 

IMPLIED 
UPPER BE 

AVERAGE BE - 

LIMIT 
90% Cl 

212 I 98.28 - 129.43 
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II. EFFECT OF WITHIN-SUBJECT VARIANCE - AUC (O-t) (Variance and Subj*Form. Interaction) 

-- ‘_ 

___- .__ --.--..- 

6 AUC (O-t) 

-:> 6 

5 

2 
4 3.5 

E +1 
Switch . - 

m REFERENCE d TEST WTEST (s*F) 



If. EFFECT OF SCALING - CMAX (Scaling and Variance) 

MEAN 
lMPLlEb 

(TESTIREF) 
SURJ’FORM 90% Cl WITHIN-SUBJECT STANDARD DEVlATlON BE RESULt8 

INDIVIDUAL UPPrk bE AVE;oXlf3E - 

Lwt 
. 

I-- RATIO (%) TEST REF. T/R RATIO 90% Cl *.“,. .I.___ ..- 

fOf.91 0 u- 0.321 0.622 Ct.498 1.250 0.906 - 1.725 PASS 219 87123 - 119.06 

91.63 0 0 - 0.193 0.264 0.209 1.261 0.810- 1.979 FAIL 139 83.65 - 100.39 
f ; 

_ . 
3.5 : 

fj ; 
- ! 
f 

- 3 
t 

[swilcj(l 

DRUG1 m REFERENCE mTEST WTEST (SF) 
---- _... - 
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CCIMPINED EFFECTS OF WI’I’HIN-SUBJECT VARIANCE AND SUBJECT*FORMULATI;ON - CMAX 

m - 
t1 

(TESTIREF) 
SUBJ’FORM 90% Cl WITHIN-SUBJECT STANDARD DEVlATlON BE UPPER BE 

AVERAGE BE - 

RELIULTS LIMIT 
9oyeci 

RATIO (%) TEST REF. T/R RATIO 90% Cl - _--?..-. 

. ___ . ,..- .--. 
30-2 1 32 90.47 0.247 0.036 - 0.396 0.297 0.276 1.079 0.786 - 1 A79 FAIL lb4 80.74 -101.37 

-_.... ._.--- . .._ 

^.."_--_c-..-- 

- _ . 

-30-21 m REFERENCF mTEST (SF) m TEST 



tr!T-’ f?E’:I.lLTS FOR NTI DRUGS (WITHOUT EPSILON) 

7-“-. 

IBE 

IA Srr d MEASIJRE 
MEAN T/R 

S”F 90% Cl 
WITHIN-SUBJECT STANDARD RESULTS 

IBE 

n 
RATIO DEVlATtON (SD) WX=’ (RFF;;;!;E) 

SCALE) 

% 
TEST REF. T/R 90% Cl. 

WITH VWTHOUT 

EPSILON EPSILON ._-- . 

‘llh 
AVERAGE BE - 

1 tli-0 j AuC(O-1) 1 23 j 102.82 0.059 0.006 -0.097 0.055 0.067 0.818 0.566 - 1.181 PASS FAIL 108 1 99.72 - 106.00 
_.. ._.. -- ._- 

I 15-O CM/U ..-.-. 1 I_ 1 ?3 .- 1 96.95 1 9 . . 0 - 0.069 1 0.116 0.148 0.782 0.542 - 1.129 1 PASS [ PASS 1 ita 1 93.24 - loo.80 

h: 

AUC (O-t) 

IMFLIED UFFER OE LIMIT 1119 
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Generic Versus Reference Product . 
PHARMACEUTICAL AND THERAPEUTIC EQUIVALENCE 

harmaceutical Equivalence 
Same active ingredient 

: Same strength 
Same dosage form and route of administration ” 
Comparable labeling 
Meet compendia1 or other standards of identity, 

strength, quality, purity and potency 
Inactive in redients may be different 

a Bioequiva ence B 
In vivo measurement of active moiety (moieties) in 

biologic fluid (blood/urine) 
In vivo pharmacodynamic comparison 
In vivo clinical comparison 

‘r In vitro comparison \ , 
Other 

-THEN- . THERAPEUTIC EQUIVALENCE \ 
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European Court of Justice (ECJ) 

J defined essential similarity as 
follows: a medicinal product is 

entially similar to an original 
medicinal prbduct where it satisfies the 
criteria of having the same qualitative 
and quantitative composition in terms of 

ctive principles, of having the same 
pharmaceutical form and of.being c 
bioequivalent, unless it is apparent in the 

ht of scientific knowledge that it differs 
significantly from the original product as 

ards safety or efficacy. . 
ERA News:lssue Np 82:Januat-y 1999 
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Enantiomer Racemate Non-Glycosylated Glycosylated Complex 
ltein ixt re 

Iv 

Impurities Product Related Substances 

1. Product-related 1. Post-translational 

2. Process-related 2. Manufacturing 

.‘< 3’ 

ICH: Draft guidance on Specifications: Test Procedures and Acceptance Criteria for 
Biotechnological/B.iological Products. (FR June 9,1998) 



Of&e of Trainti,o and Communications 
Division of Communications Management 

Drug Information Branch, HIND-2 10 
5600 Fishers Lane, Rocbfille, MD 20557 

‘This gu&nce has been prepared by the Non-;iycosylated Protein ?rod~& Working Group in ?hhe Ccmer for 
CA- 4 DI-u~ Evaiuation and iiesearch (CDER) at the Food and Drug Xdminismrion. IXs gidance reTresents the 
- .d ,4gency’s current thinking on [subject]. It daes not create or confer any rights for or on any person and does aoc 

operate to bind FDA or the pubiic. An alternative approach may be used ii such approach satisf?es -he requirements 
of [he applic&k sratute, resularions, or both. 3 . -I 

.* 
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Table of Contents 

I. 
II. 
III. 
IV. 

Introduction ,* 
Scope 
Characterization/Setting Specifications 
Equivalence Between Products il\/lanufactured by Different Applicants 
A. Pharmaceutical Equivalence 

1. Physicochemical methods 
2. Bioassay 
3. Pharmacology/toxicology 
4. Human PWPD If 

5. Clinical Studies 
,. 

a.Safety (e.g., antigenicity) 
b.Clinical Trials with an Equivalence Endpoint 

B. Bioequivalence 

V. Pre-and Post-Approval CMC Changes (Within a Company) 
General: 3 14.70 (g) and Accompanying Two Guidances for 3 14.70(g) 

A. Pharmaceutical Equivalence (Reference Comparability Document) 

1. Physicochemical methods 
3 -. Bioassay 
3. Pharmacology/toxicology 
4. Human PIUPD 
5. Clinical Studies 

a.Safety (e.g., antigenicity) 
b.Clinical Trials with an Equivalence Endpoint 

B. Bioequivalence 

RPS# XXXX; July 22, 1998 
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Conjugated Estrogens: 
Pharmaceutical Characterization, 
Documentation of Pharmaceutical 

Equivalence, Measurement of -- - 
Bioavailability, and Establishment of 

Bioequivalence :: 

DRAFT GUIDANCE 
(if this is a final guidance, delete the following text) 

This guidance document is being distributed for comment purposes only. 
Comments and suggestions regarding this draft document should be submitted - 
within 90 days of publication of the Federal Register notice announcing the 
availability of the draft guidance. Submit comments to Dockets Management 
Branch (HFA-305) Food and Drug Administration, 5630 Fishers Lane, rm. 
1061, Rockvilie, MD 20857. All comments should be identified with the docket 
number listed in the notice of availability that publishes in the Federal Register. 

Additional copies of this draft guidance document are available from the Drug 
Information Branch, Division of Communications Management, HFD-210, 5600 
Fishers Lane, Rockville, MD 20857, (Tel) 301-827-4573, or from the Internet 
at http://www.fda.gov/cder/guidancelindex.htm. 

For questions on the contentof the draft document contact (301) - 

U.S. Dep&tment of Health and Human Services 
Food and Drug Administration 

Center for Drug Evaluation and Reseakh (CDER) 
June 1999 
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a Guidances for Industry 

2WH0 

3 FDA (MHW, EMEA) 

* Guidances for Reviewers 
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Participants 

Regulators 

c- 

Andean 

Caricom 

Mercosur 

NAFTA 

Sica 
_.-- 

.‘/ Industry 

Consultation for the “. -’ .I 
Establishment of the Steering- Co&m&tee 

for the Pan American Confer&&~. 

’ 
GMPs 

i 
: 

_a I v 

PAH 
Drug Regulatory Conference 

Washington, D.C. 
November 15-20, 1997 

Meeting of Americas. 
Regulators (f 

Washington, D.C. 
November 21, 1997 

I Steering ConunittGe and the 
2nd.Pan American Conference on 
Drug Regulatory Harmonization 

Washington, D.C. 
November 2-5, 1999 
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